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Description 

Field of the Invention 

[0001] This invention relates to shaving apparatus 
and to methods for shaving hair from human skin. 

Background Art 

[0002] Implements such as razors or electric shavers 
for cutting or shaving hair are well known in the prior art. 
Most prior art shaving implements for cutting human fa- 
cial hair are designed to cut hair close to skin level , and 
preferably beneath that level without nicking or cutting 
the skin. 

[0003] Conventional powered shaving devices typi- 
cally cut individual hairs into a plurality of small pieces, 
leading to a dusty debris. Further, the resulting shaved 
skin may comprise stubble hairs which have not been 
cut in a fully satisfactory way. 

[0004] Various attempts have been made to over- 
come this problem. For example, an electric dry shaver 
is disclosed in US-A-4, 139,940 (Buras, Jr.) which has 
projections on the outer surface of the cutting foil to 
move and lift low lying facial hairs for cutting by under- 
lying blades on a blade block. The blade block includes 
weights to cause the blade block to be unbalanced and 
to vibrate and move particularly in a lateral direction, 
which in turn causes vibration of the housing and of the 
foil. 

[0005] Further, US-A-3,863,338 (Wellinger) de- 
scribes an electric shaver comprising two cutter sec- 
tions mounted in axial alignment. The two cutter sec- 
tions are mounted for linear reciprocation in an aligned 
end-to-end relationship to avoid transmission of un- 
pleasant vibration to the user and to avoid an unpleasant 
sensation due to the vibration where the shaver contacts 
the skin. 

[0006] Furthermore, US-A-3,872,587 (Wellinger) dis- 
closes an electric shaver comprising two cutter parts 
which extend longitudinally and parallel to each other to 
avoid vibration of the shaver body in use for reasons of 
comfort and noise as well as for an enhanced battery 
life. The two cutter parts are continuously biased away 
from each other by two coil springs. 
[0007] Also, US-A-6,151 ,780 (Klein) describes a dry 
shaving apparatus comprising two inner cutters opera- 
tive^ associated with a common outer cutter and ar- 
ranged to be driven by a drive element, respectively, in 
relative opposite directions and against the force of at 
least one spring element to avoid vibration and running 
noise. The spring elements acting on both inner cutters 
provide a permanent compensation of vibration of the 
inner cutters which are arranged in parallel one after the 
other. 

[0008] US-A-3,263,105 (Heyek) discloses dry shav- 
ing appliances wherein two independent cutters are 
each driven against a restoring spring, in order to keep 



the apparatus as free as possible from the mechanical 
vibrations produced by the motor. 
[0009] Further, JP 54-387 discloses two axially 
aligned undercutters driven in antiphase, with a portion 
5 of the respective guide blocks interfitting in each other 
for guidance. 

[0010] Finally, US-A-2,440,061 (Page) discloses a 
dry shaver which comprises two end-to-end axially 
aligned undercutters which rotate in opposite directions 
due to a bevel gear arrangement. 
[0011] However, conventional shaving apparatus of- 
ten leaves stubble hair of a significant length in the 
shaved skin so that the user appears to be unshaved 
after a short period of time. 

Summary of the Invention 

[0012] An object of the invention is to improve the cut- 
ting efficiency by increasing the number of cutting 
events or potential cutting events in a simple manner 
without the need to increase the speed of the drive mo- 
tor. 

[001 3] According to one aspect of the invention, there 
is provided a shaving apparatus comprising: 

an outer cutter having a plurality of apertures; 
an undercutter assembly adjacent to said outer cut- 
ter; and 

a motor for reciprocally moving said undercutter as- 
sembly in a reciprocation direction; 
said undercutter assembly comprising a primary 
undercutter and a secondary undercutter which are 
arranged such that blade elements of the primary 
secondary undercutters are mutually interleaved; 

wherein the primary undercutter is coupled to said 
motor for driving thereof in the reciprocation direction 
and wherein the secondary undercutter is decoupled 
from the motor and is mounted for movement relative to 
the primary undercutter in the reciprocation direction in 
response to the reciprocation of the primary undercutter. 
[0014] It is preferred that the secondary undercutter 
is caused by the primary undercutter to reciprocate in 
lagging relationship with the primary undercutter that the 
primary undercutter and the secondary undercutter can 
cooperate for gripping hairs between the interleaved 
blade elements thereof and pulling the gripped hairs pri- 
or to cutting. It is preferred that the arrangement of the 
two undercutters is such that improved shaving close- 
ness can be obtained. It is preferred that the secondary 
undercutter be nested within the primary undercutter, 
which can advantageously be accomplished with a bi- 
asing member such as one or more springs. In some 
embodiments the secondary undercutter may be 
mounted by springs to the primary undercutter. In other 
embodiments it may be mounted on the carrier block or 
on the shaver head frame, or to the foil frame. 
[0015] According to a further aspect of the invention, 
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there is provided a method of shaving comprising the 
steps of: 

reciprocally moving an undercutter assembly in 
contact with an outer cutter; 
trapping hairs which are to be cut between inter- 
leaved blade elements of primary and secondary 
undercutters of said undercutter assembly; 
pulling said trapped hairs by continued movement 
of the undercutter assembly in a respective recip- 
rocation direction; and 

cutting said pulled hairs between the outer cutter 
and the undercutter assembly. 

[0016] In a further aspect of the invention, there is pro- 
vided an undercutter subassembly, which is useful as a 
replaceable part that is assembled into a dry shaver 
should the original undercutter assembly become dulled 
or damaged. The secondary undercutter is mountable 
within the primary undercutter such that their respective 
blades are interleaved and the secondary undercutter 
is movable relative the primary undercutter Such an un- 
dercutter assembly could also be supplied as a retrofit 
to upgrade existing models of electric shavers. The sec- 
ondary undercutter can be biased either directly to the 
primary undercutter or independent of the primary un- 
dercutter by being biased to a carrier which supports the 
undercutter assembly. A method is described whereby 
the reciprocating primary undercutter causes the sec- 
ondary undercutter to be moved, and preferably lag in 
relation to the primary undercutter. 
[001 7] When the primary undercutter is driven in a re- 
ciprocation direction, the blade elements of the undriven 
secondary undercutter initially lag behind the blade el- 
ements of the primary undercutter. Then, the blade ele- 
ments of the primary undercutter can contact the blade 
elements of the secondary undercutter as a result of 
continued movement of the primary undercutter in the 
reciprocation direction and hairs are gripped between 
the interleaved blade elements of the primary and sec- 
ondary undercutters, which form gripping elements. 
Thereafter, the primary undercutter moves further so 
that the secondary undercutter is pushed in the recipro- 
cation direction and gripped hairs are pulled somewhat 
out of their follicles. The primary undercutter pushes the 
secondary undercutter together with the gripped hair un- 
til the adjacent surfaces of the primary and secondary 
undercutter have passed underneath a cutting edge of 
the outer cutter, so that the gripped hairs are cut by being 
sheared between the outer cutter and the adjacent 
blade elements of the undercutter assembly. 
[0018] Thereafter, the primary undercutter reverses 
its direction, so that the above sequence of events is 
repeated. 

[0019] By gripping and pulling the hairs between the 
blade element of the primary and secondary undercutter 
prior to cutting, debris can be cut off with a greater length 
as compared to conventional dry shaving. Additionally, 



the stubble hairs which remain in the skin are shorter, 
since the gripped hairs are pulled prior to cutting and the 
remaining stubble hairs retreat after cutting (the so- 
called hysteresis effect). As a result, improved close- 
5 ness is achieved so that a smooth shaved skin is ob- 
tained. 

Brief Description of the Drawings 

w [0020] Embodiments of the invention will now be de- 
scribed with reference to the accompanying drawings, 
in which: 

Figure 1 is a perspective view of a shaver having a 
15 shaver head having two cutter units with the outer 
cutters removed and one undercutter assembly 
shown only in part; 

Figure 1A is a perspective view of an undercutter 
unit for use in the shaver head of Figure 1 ; 
20 Figure 2 is a perspective view partly broken away 
of an undercutter assembly in a rest position in 
shaving apparatus according to an embodiment of 
the invention; 

Figure 3 is a perspective view partly broken away 
25 of the undercutter assembly of Figure 2 with a pri- 
mary undercutter moving in a first direction; 
Figure 4 is a perspective view partly broken away 
of the undercutter assembly of Figure 2 and 3 with 
the primary undercutter driven in a second direc- 
30 tion; 

Figure 5 is a perspective view of the undercutter as- 
sembly of Figures 2 to 4; 

Figure 6 is a schematic view of a shaver head ac- 
cording to a first embodiment of the invention; 

35 Figure 7 is a schematic view of a shaver head ac- 
cording to a second embodiment of the invention; 
Figures 8a to 8i show schematic views of blade el- 
ements of an undercutter assembly and a cutting 
foil sequentially illustrating the operation of a shav- 

^o ing apparatus according to an embodiment of the 
invention; 

Figure 9 shows a perspective view of a shaver hav- 
ing a shaver head having two cutter assemblies of 
the type shown in Figure 7, with the outer cutter re- 
45 moved, and one undercutter assembly shown only 
in part to expose the bias springs; and 
Figure 10 shows a modification of the embodiment 
of Figure 7. 

50 Description of Preferred Embodiments and Best Mode 
of Practicing the Invention 

[0021] Figure 1 shows a shaver having a shaver head 
of the type having two cutter units, each having a re- 
55 spective undercutter assembly and an outer cutter or 
foil. For clarity, Figure 1 shows only a scrap view of the 
outer cutters 60,61 (which are conventional) mounted 
in a foil frame 19. A first undercutter assembly 10 is 
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shown complete in its assembled condition. Only part of 
the second undercutter assembly is shown. 
[0022] Each undercutter assembly such as 10 com- 
prises a primary cutter, a secondary cutter, a support 
block 23, and a sub-mounting 80 which carries a spring 
50, preferably at least two springs 50, as illustrated in 
Figure 1 . For the second undercutter assembly, only the 
sub-mounting 80 and two springs 50 are shown. It is un- 
derstood that presence of spring or springs 50 is not es- 
sential to practicing the present invention, but is pre- 
ferred for better shaving efficiency. It is understood that 
the sub-mounting 80 is part of the drive block, which is 
known in the art and is conventionally driven by a motor 
in the handle unit housing 98, via a drive shaft 99. As is 
known in the art, sub-mounting 80 is removably at- 
tached to the shaver by a drive member, e.g. a pin 90, 
which connects it to the drive pin of the shaver, and is 
shown in Figure 1A. 

[0023] Figure 1 A shows an undercutter unit compris- 
ing the first and second undercutter assemblies of Fig- 
ure 1 . Each undercutter assembly, such as assembly 10 
as shown, is mounted on the common sub-mounting 80, 
which also provides a downwardly depending drive 
member 90, which is commonly formed as a pin mem- 
ber, which engages with a complementary recess on the 
drive housing to receive motive power from the shaver 
motor 100. 

[0024] Figure 2 shows a perspective view of the first 
undercutter assembly 10 comprising a primary under- 
cutter 20 and a secondary undercutter 30, with the sup- 
port block removed. The primary undercutter 20 and the 
secondary undercutter 30 are partly shown in cross sec- 
tion along a vertical plane which divides both elements 
substantially into two halves. 

[0025] The primary undercutter 20 comprises a plu- 
rality of blade elements 21 which are uniformly spaced 
apart and have an annular form, so that the outer and 
inner surfaces of the blade elements 21 each substan- 
tially form a semi-cylindrical shape. Similar to the prima- 
ry undercutter 20, the secondary undercutter 30 com- 
prises a plurality of blade elements 31 which are uni- 
formly spaced apart and have a substantially annular 
form, so that the outer and inner surfaces of the blade 
elements of the secondary undercutter each also sub- 
stantially form a semi-cylindrical shape. The blade ele- 
ments 31 are interleaved with the blade elements 21 of 
the primary undercutter. 

[0026] Figure 2 shows a static or neutral position of 
the undercutter assembly 1 0, where the blade elements 
21 of the primary undercutter and the blade elements 
31 of the secondary undercutter 30 are equidistant from 
one another. It will be understood that the secondary un- 
dercutter 30 of semi-cylindrical shape is adapted to be 
nested within the semi-cylindrical shape of the primary 
undercutter 20, to achieve the interleaving of the blade 
elements. 

[0027] For positioning of the secondary undercutter 
30 relative to the primary undercutter 20, a secondary 



spring element 40 is provided which is coupled to the 
primary undercutter 20, on the one hand, and the sec- 
ondary undercutter 30, on the other hand. The second- 
ary spring element 40 is preferably a coil spring. While 
5 in some arrangements one spring element 40 could be 
used, it is preferred to have two spring elements 40, one 
at each end. In particular, the coil spring 40 is connected 
at one end to the primary undercutter 20 by means of a 
boss or protrusion 22, which extends from support block 
23 of the primary undercutter 20 that is substantially op- 
posite to the blade elements 21 of the primary undercut- 
ter 20. The other end of the spiral spring 40 is connected 
to a lug 32 arranged within the semi-cylindrical shape of 
the secondary undercutter 30. A base plate 33 of the 
secondary undercutter 30 has a recess 34 through 
which the coil spring 40 passes from the boss 22 of the 
primary undercutter 20 to the lug 32 of the secondary 
undercutter 30. In the static position shown in Figure 2, 
the coil spring 40 may optionally be preloaded to bias 
the secondary undercutter 30 into engagement with the 
outer shaving foil 60 (see Fig. 8a ). 
[0028] Figure 3 shows the cutter assembly 1 0 of Fig- 
ure 2 when the primary undercutter 20 is moving to the 
left (as indicated by the larger arrow) in one direction of 
the reciprocating movement caused by the motor (Fig. 
1 ), whilst the secondary undercutter 30 is still moving to 
the right (as indicated by the smaller arrow) in the other 
direction of the reciprocating movement, due to its iner- 
tia. The coil spring 40 serves as a resilient connection 
between the primary undercutter 20 and the secondary 
undercutter 30, so that the blade elements 31 of the sec- 
ondary undercutter 30, which is decoupled from the mo- 
tor, lag behind the blade elements 21 of the driven pri- 
mary undercutter 20. This action of using the moving 
primary undercutter to actuate the mass of the second- 
ary undercutter is a reason that the secondary under- 
cutter may be termed, as a matter of convenience, an 
"inertial undercutter". 

[0029] In Figure 3, the blade elements 21 , 31 of the 
primary and secondary undercutters 20, 30 are shown 
contacting each other at adjacent surfaces, and thus 
hairs can be trapped in between these adjacent surfac- 
es of the blade elements 21 , 31 to produce a "tweezer 
effect". By virtue of the movement of the primary under- 
cutter 20, and the lagging of the secondary undercutter 
30, the spiral spring 40 is extended with one end of the 
spiral spring 40 displaced further in the reciprocation di- 
rection than the other end, so that the spring is inclined 
to the right as shown in Figure 3. This is achieved with- 
out changing the position of the primary undercutter 20 
relative to the secondary undercutter 30 in a direction 
normal to the reciprocation direction. 
[0030] As can be seen in Figure 4, when the primary 
undercutter 20 is driven to the right as indicated by the 
larger arrow, and the secondary undercutter 30 is still 
moving to the left due to its inertia, as indicated by the 
smaller arrow, the same hair trapping or tweezer effect 
occurs as discussed with respect to Figure 3. The coil 
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spring 40 is now inclined and extended to the left. 
[0031] As a result of the lateral movement of the pri- 
mary undercutter 20 as described above, adjacent 
blade elements of the primary and secondary undercut- 
ters come into contact with one another as the blade 5 
elements 31 of the secondary undercutter lag behindthe 
blade elements 21 of the primary undercutter 31 , due to 
the inertia of the secondary undercutter, friction forces 
from contact with the foil, and the spring connection be- 
tween the primary and secondary undercutters 20, 30. 
By virtue of the reciprocating movement of the primary 
undercutter 20, each blade element 21 of the primary 
undercutter 20 comes into contact alternately with the 
adjacent right and left blade elements 31 of the second- 
ary undercutter 30 corresponding to the reciprocation 
direction of the primary undercutter 20, as can be un- 
derstood from Figure 3 and 4. 

[0032] As a result of the resilient support of the sec- 
ondary undercutter 30 by the coil spring 40 and as a 
result of the contact of the blade elements 21 , 31 of the 
primary and secondary undercutter 20, 30, the second- 
ary undercutter 30 can bounce back and forth, due to 
its inertia, between the driven blade elements 21 of the 
primary undercutter 20, so that the primary undercutter 
20 and the secondary undercutter 30 cooperate to trap 
and pull hairs between their interleaved blade elements 
21, 31 prior to cutting, as will be described hereinafter 
in more detail. 

[0033] Some factors that are likely to influence the 
motion of the secondary undercutter include: foil load- 
ing, secondary spring pressure, speed of oscillation, de- 
formation of individual blades, asymmetries in either the 
undercutter construction or the drive motion, and the 
mass of the secondary undercutter. The secondary un- 
dercutter itself typically weighs 0.39 grams. Optionally, 
it can be fitted with a steel "bob-weight" attached inside 
at each end of the undercutter; for example weights up 
to 0.17 gram each could be accommodated without in- 
terfering with the spring mountings, thus the additional 
mass of the two bobweights representing an 87% in- 
crease in the mass. 

[0034] Figure 5 shows a perspective view of the cut- 
ters of undercutter assembly 10. The secondary under- 
cutter 30 is nested inside the primary undercutter 20, 
with the blade elements 21,31, respectively, of the pri- 
mary and secondary undercutters 20, 30 mutually inter- 
leaved as described above. The blade elements 21 , 31 
of the primary and secondary undercutters 20, 30 are 
both arcuate, and the outer diameter of the blade ele- 
ments 31 of the secondary undercutter 30 are ground 
to match the outer diameter of the blade elements 21 of 
the primary undercutter 20. 

[0035] In practical tests comparing a production-type 
Braun electric shaver Model 6017, (widely sold in the 
United States and Europe under the trade designation 
"Syncro"), with the same model modified according to 
the embodiment of the type shown in Figures 1 to 5, it 
was observed from a histogram analysis of shaving de- 



bris that the modified Model 601 7 having the undercutter 
assembly of the present invention cut more hairs of a 
longer length than the standard Model 601 7 shaver, with 
a corresponding reduction in the number of shorter (less 
than 50 micron length) hair. Thus, there was advanta- 
geously less short "dust"-type debris (about half as 
much) which might tend to foul the parts and be more 
difficult to clean from the shaver elements. 
[0036] The support block 23 of the undercutter as- 
sembly has an engagement region 24 for receiving ele- 
ments that transfer the reciprocating movement of the 
motor to the primary undercutter 20. As seen in Figure 
1A, engagement region 24 is pinned at the circular re- 
gion to a separate cover piece which covers springs 50 
and resiliently rides on springs 50; the attachment of en- 
gagement region 24 is preferably pivotally pinned to this 
cover piece. Furthermore, the support block 23 can 
have receiving sections which are accessible from be- 
low for receiving the pair of primary biasing elements 50 
as shown in Figure 1 , 6 and 7. The support block 23 and 
sub-mounting 80 or 80b can be removable as a unit for 
convenient replacement, since the sub-mounting 80 or 
80b can have on its underside attachment structure 
such as the pin or lug 90 shown in Figure 1 A, which is 
known in the art as shown in U.S. Pat. 6,098,289 (Wet- 
zel) (see for example therein drive pin 44 in Figures 2 
and 11), to removably connect the assembly to the main 
drive member 99 (driven by the motor 100) that is re- 
tained in the shaver body housing 98. Alternatively, sup- 
port block 23 can have attachment structure so that it is 
possible to exchange just the primary and secondary 
undercutters while leaving sub-mounting 80 or 80b in 
place, such as by having on the underside of the primary 
undercutter a rib defining detent structure or an opening 
into which an arm or protrusion formed on an upper sur- 
face of sub-mounting 80 or 80b can be snapped or re- 
tained, as shown in either of U.S. Pat. 5,159,755 
(Jestadt et al.) or U.S. Pat. 4,797,997 (Packham et al.). 
[0037] Figures 6 and 7 illustrate, schematically, em- 
bodiments of shaver heads which comprise an outer 
cutter, that is a cutting foil 60, adjacent to the undercutter 
assembly 10, consisting of the primary and secondary 
undercutters 20, 30 whose blades are interleaved. As 
described with reference to Figures 1 to 4, the arrange- 
ment of Figure 6 has a pair of secondary spring ele- 
ments 40 arranged between the primary undercutter 20 
and the secondary undercutter 30. In this arrangement, 
with the primary and secondary spring elements in se- 
ries, the secondary undercutter is referred to as being 
"internally sprung". In such an arrangement, the preload 
of the primary biasing elements 50 influences the 
preload of the secondary biasing elements 40, and vice 
versa, since they are coupled. Therefore, the preload of 
the secondary biasing elements 40 causes the primary 
undercutter 20 to be pushed away from the cutting foil 
60 by the preload of the secondary biasing elements 40, 
which may possibly decrease the cutting efficiency. For 
example, primary springs were selected that apply a 
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nominal loading force of 200 gram against the shaving 
foil, which is in the loading range of conventional under- 
cutters such as in commercially available shavers from 
Braun sold under the designation Model 601 6. However, 
the resultant primary undercutter loading against the 
shaving foil was then 200 gm minus the secondary 
spring loading. The nominal loading of the primary un- 
dercutter can alternatively be 180 grams, which is 
known in commercial shavers from Braun sold underthe 
designation Model 601 7; thus a primary nominal loading 
in the range of 150-200 grams is common. 
[0038] In an alternative arrangement which tends to 
optimise the cutting efficiency, biasing elements as illus- 
trated in Figure 7 can be employed. A pair of secondary 
biasing elements 41 extend from the secondary under- 
cutter 30 through the primary undercutter 20 to mount- 
ing points which are not arranged at the primary under- 
cutter 20. In this arrangement with the primary and sec- 
ondary springs in parallel the secondary undercutter is 
referred to as being "independently sprung". Thus, the 
primary biasing element 50 and the secondary biasing 
element 41 are arranged in a similar manner, and pref- 
erably carried on a fixed spring carrier 80b (shown sche- 
matically in Fig 7) to avoid interference between the 
preloads of the primary undercutter 20 and the second- 
ary undercutter 30. This arrangement maintains the pri- 
mary undercutter spring loading of nominally 200 
grams, unaffected by the secondary loading. A more de- 
tailed view of the arrangement of Figure 7 is shown in 
Figure 9. As with Figure 1 , the outer cutters are omitted 
and one undercutter assembly is shown only in part to 
expose the springs. It has been observed that the sec- 
ondary undercutter, when using the "independently 
sprung" arrangement, moves in a more controlled and 
regular manner than with the "internally sprung" ar- 
rangement, with a more distinct flip-flop action (that is, 
where the secondary blade elements meet the primary 
blade elements at each end of the stroke) and less 
bouncing when its blade elements make contact with the 
blade elements of the primary undercutter. 
[0039] The spring carrier 80b is similar to the sub- 
mounting 80 but is extended to include additional ears 
or wings to position secondary springs 41 . It is not nec- 
essary that the biasing elements 41 be mounted to the 
same structure as biasing elements 50. Since the pri- 
mary undercutter preferably has a tubular shape open 
at both ends, it will be understood that, in an alternative 
embodiment, biasing elements 41 could extend out the 
ends of primary undercutter 20 and be mounted to sup- 
port pins formed on the foil supporting frame 19 which 
is attached to head frame 1 8, or alternatively to the head 
frame 18 directly, each of which is static relative to pri- 
mary undercutter 20, although such a construction is 
less preferred from the standpoint of easy interchange- 
ability of the shaving foil or undercutter assembly. 
[0040] The arrangement of Figure 7 also offers easier 
access to the springs, avoids production variation prob- 
lems associated with "short springs", and also offers a 



possibility for convenient adjustability by the user of the 
spring force of the secondary springs, for example by 
having the spring connected to a set screw that is ac- 
cessible through the shaver housing by a user's finger 
s to adjust the preload. The spring bias has been varied 
stepwise to supply a nominal loading of the secondary 
undercutter against the shaving foil of 50-60 grams to 
300 grams and slightly above. A nominal loading of 60 
gram is understood to be satisfactory for the secondary 
undercutter. It is also understood that a nominal loading 
of 1 60 grams is also acceptable, and it may be prefera- 
ble to have this nominal loading in the range of 50 to 
200 grams. Thus, in some embodiments the nominal 
loading of the secondary undercutter is lower than or up 
to about the same as the nominal loading of the primary 
undercutter. 

[0041] In shave tests, the internally sprung arrange- 
ment initially had a preload of 120 gram, but this was 
reduced to 50 gram to minimize the effect on the primary 
undercutter loading. In further tests using the independ- 
ently sprung arrangement, the secondary preload could 
then be varied without affecting the primary loading. A 
comparison of 160 gram preload with 60 gram preload 
indicated that 60 gram was preferred by the test sub- 
jects, so this preload was selected for subsequent test- 
ing. 

[0042] In tests on a rig, it has been shown that with 
an increasing secondary bias, friction between the un- 
dercutter and shaving foil may reach a point where the 
inertial action of the secondary undercutter tends to be 
lost. If the secondary cutter bias is increased too much, 
which in tests occurs in the region of about 230 grams 
nominal loading, the springs, if not stiff enough, buckle 
slightly causing the secondary undercutter to rotate 
within the primary undercutter with the consequence 
that the curved lower profiles of the gap between the 
two sets of undercutter blades prevent their mutual con- 
tact and the "gripping" action may decrease. Under a 
nominal loading of 320 grams it was observed that the 
secondary undercutter still performed as expected, 
though effects of increasing friction became evident as 
the cutter slowed down. However, under some circum- 
stances, even a nominal loading of 260 grams could be 
too high and possibly cause the shaving foil to become 
dislodged. With light external loading applied to the foil, 
the secondary undercutter was observed to drag at 
200g and to stop at 280g. 

[0043] Referring nowto Figures 8a to 8i, the operation 
of the shaving apparatus as presently understood will 
now be described in more detail. When the skin to be 
shaved (not shown) is in contact with the cutting foil 60, 
hairs 70 extend through apertures 61 of the cutting foil 
60 for engagement with the undercutter assembly in- 
cluding blade elements 21 and 31 . The positions of the 
primary undercutter blades 21 and the secondary un- 
dercutter blades 31 in Figure 8a correspond to their po- 
sitions in Figure 1, with the primary blade elements 21 
spaced equidistantly from the secondary blade ele- 
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ments 31 . As indicated by the two arrows, the primary 
blade elements 21 are initially to be moved in a first lat- 
eral direction (to the left) by a motor (not shown). Since 
the secondary blade elements 31 are not driven by the 
motor, or at least not directly, their position relative to 
the cutting foil is considered to remain as substantially 
unchanged during the first lateral movement of the pri- 
mary elements 21 , due to the inertia of the secondary 
blade elements 31. However, dynamic effects may 
cause a variety of relative movements of the secondary 
blade elements 31 which are not considered in the fol- 
lowing. 

[0044] As shown in Figure 8b, the primary blade ele- 
ments 21 catch the hairs 70 and push them against the 
secondary blade elements 31 so that the hairs 70 are 
pinched between adjacent blade elements 21 , 31 of the 
primary and secondary undercutter 20, 30. 
[0045] As the primary blade elements 21 then move 
further in the first lateral direction (to the left), the sec- 
ondary blade elements 31 are pushed by the primary 
blade elements 21, also to the left, with the hairs 70 
trapped between the adjacent blade surfaces, so that 
the hairs are pulled. As a result, the root 71 of the hair 
70 is pulled somewhat out of its follicle and towards the 
edge of an aperture in the cutting foil 60, as indicated in 
Figure 8c and 8d where the original position of the root 
71' in shown in ghost lines. 

[0046] Figure 8d shows that the hair 70 is cut while 
being trapped between adjacent surfaces of primary 
and secondary blade elements 21 , 31 . The hair 70 is 
sheared as a result of co-operation between the blade 
elements and the cutting foil. However, the hairs 70 can 
also be sheared when not trapped between adjacent 
surfaces of primary and secondary blade elements, but 
simply while they are pushed only by a single blade el- 
ement of the primary or secondary undercutter 20, 30. 
[0047] Figure 8e shows the primary blade elements 
21 being driven in a second lateral direction (to the right) 
opposite to the first lateral direction, due to the recipro- 
cating movement of the primary undercutter 20, as indi- 
cated by the two arrows. Thereby, the secondary blade 
elements 31 lose contact with the primary blade ele- 
ments 21 , and become spaced apart from each other 
due to inertial effect of the secondary undercutter 30. 
Since the hairs 70 have just been cut as shown in Figure 
8d, the root 71 of the hair 70 then retreats into the follicle 
backto its original position, so thatthe remaining stubble 
hair moves beneath the skin surface, resulting in im- 
proved closeness. 

[0048] Regarding Figures 8f to 8i the same sequence 
of operational steps takes place but in mirror image to 
the corresponding Figures 8a to 8e. In particular, Figure 
8f shows primary blade elements 21 moving further in 
the second direction and coming into contact with new 
hairs 70 which pass through the apertures 61 of the cut- 
tingfoil 60. In Figure 8g the hair is then trapped between 
adjacent primary and secondary blade elements 21 , 31 
and pulled prior to being cut. Thereafter, the hairs are 



cut, while being pulled, as described above. As indicat- 
ed by Figure 8i, the primary blade elements 21 then 
move back in the first direction due to the reciprocating 
movement of the primary undercutter 20 and the roots 
5 71 of the hairs 70 move back again into their follicles to 
adopt the original positions. 

[0049] The above-described sequence is then repeat- 
ed, starting from Fig. 8a again. However, it should be 
mentioned that the above schematic illustration is only 
10 one possibility as to how hairs can be trapped between 
adjacent blade elements and pulled out of their follicles, 
prior to being cut while they are still trapped. Also, hairs 
can be cut after they have been trapped and pulled away 
from their follicles by adjacent primary and secondary 
is blade elements, or in the normal way without being 
pulled. The reason for this is that the secondary blade 
elements will bounce back and forth between the driven 
primary blade elements. Alternatively, the secondary 
undercutter can be mounted for movement relative to 
the primary undercutter in the reciprocation direction by 
a resilient or movable support of the secondary under- 
cutter, e.g. ball bearings in the housing. Furthermore, 
the secondary undercutter can also be freely movable 
between the interleaving blade elements of the primary 
undercutter, that is, guided within the primary undercut- 
ter but not biased by a spring relative to the primary un- 
dercutter. 

[0050] Whereas the embodiments described above 
envisage that both the primary and secondary undercut- 
ters are manufactured from metal, the secondary under- 
cutter may alternatively be manufactured from a plastics 
material. In particular, it may be manufactured by ma- 
chining from a solid rod with the blades formed by cir- 
cumferential grooves cut into its surface. A plastics ma- 
terial secondary undercutter may be quieter in operation 
than a metal one as well as providing the option of in- 
cluding filler particles, for example, carbide, for im- 
proved gripping action and wear resistance. The blade 
elements of the secondary undercutter do not have to 
be sharpened, even if they are made of metal; they could 
for example be relatively blunt, they could have a high 
friction coating, or they may be ground to only cut hairs 
in one direction of travel. They could, for example, be 
made of plastic and textured and/or include an elas- 
tomer to provide a good frictional surface. 
[0051] Another possible embodiment, shown sche- 
matically in Fig. 10 involves the use of magnets 101, 
1 02 in order to increase the gripping effect over that pro- 
vided by the inertial effect alone. For such an embodi- 
ment magnets 101, 1 02 would be disposed at the ends 
of the undercutters, the secondary undercutter for ex- 
ample providing poles of one polarity at the ends of a 
plastics undercutter, and the primary undercutter pro- 
viding poles of the opposite polarity at its ends, thereby 
achieving a flip-flop action and biasing the blades to ei- 
ther be in the gripping position at the right or the left. It 
will be understood that the magnets can be used with a 
spring arrangement of the type shown in either Figure 
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6 or Figure 7. 

[0052] As will be appreciated, if the primary undercut- 
ter is a standard undercutter, adding the secondary un- 
dercutter will effectively double the number of blades, 
and possibly result in reduced shaving efficiently due to 
there being too many blades oscillating beneath the foil. 
The primary undercutter may therefore desirably have 
less blades than a standard undercutter, so that when 
a secondary undercutter with a similar number of blades 
to the primary undercutter is employed, an undercutter 
with the same number of blades overall as a standard 
undercutter results. 

[0053] Because the secondary undercutter is nested 
within the primary undercutter it is less wide, so the sec- 
ondary undercutter is tangential with the shaving foil in 
an effective cutting range, in the width direction, of 
somewhat less than 4 mm. However, in arrangements 
where the secondary undercutter had a similar distribu- 
tion of blade elements as a conventional primary under- 
cutter (e.g., 27 blade elements each of 0.12 mm thick- 
ness evenly spaced over a length of 31 mm as in com- 
mercial Braun shavers sold under the "Syncro" desig- 
nation Model 601 6 or 601 7), each blade element of the 
secondary undercutter was observed, during linear re- 
ciprocation, to move across five (5) of the honeycomb- 
like-distributed apertures in the shaving foil (each of 
which has a typical size of 0.6mm in width), in compar- 
ison to the blade elements of the primary undercutter 
which moved across only three (3) apertures, thus the 
secondary undercutter moved 66% more than the pri- 
mary undercutter, generating more possible blade ele- 
ment-to-aperture interactions, and increasing the likeli- 
hood of generating a hair cutting event especially when- 
ever the blade elements of the two undercutters remain 
in hair-trapping or clamping relation for a distance of 
travel exceeding 0.6mm. 

[0054] It has been observed that since the secondary 
undercutter adds extra mass to the dynamic system, it 
may result in an increase in shaver head and body vi- 
bration, and that it may be beneficial to add a counter- 
balance weight attached to the motor to counteract that, 
[0055] Further modifications will occur to those skilled 
in the art. 



Claims 

1 . A shaving apparatus, comprising: 

an outer cutter having a plurality of apertures; 
an undercutter assembly adjacent to said outer 
cutter; and 

a motor for reciprocally moving said undercut- 
ter assembly in a reciprocation direction; 
said undercutter assembly comprising a prima- 
ry undercutter and a secondary undercutter 
which are arranged such that blade elements 
of the primary and secondary undercutters are 



mutually interleaved; 

characterised in that the primary undercutter is 
coupled to said motor for driving thereof in the re- 

5 ciprocation direction and wherein the secondary un- 
dercutter is mounted for movement relative to the 
primary undercutter in the reciprocation direction 
such that, in response to the reciprocation of the pri- 
mary undercutter, the secondary undercutter recip- 

10 rocates relative to the primary undercutter. 

2. A shaving apparatus according to Claim 1 , wherein 
said secondary undercutter is mounted to the pri- 
mary undercutter. 

15 

3. A shaving apparatus according to Claim 1 , wherein 
said secondary undercutter is mounted independ- 
ent of the primary undercutter. 

20 4. A shaving apparatus according to any of Claims 1 
to 3, wherein the primary and secondary undercut- 
ters are carried on a support block which is move- 
able in the reciprocation direction. 

25 5. a shaving apparatus according to any of Claims 1 
to 4, wherein the primary undercutter is biased to- 
wards the outer cutter by a primary biasing element 
and wherein the secondary undercutter is biased to 
the outer cutter by a secondary biasing element. 

30 

6. A shaving apparatus according to Claim 5, wherein 
a first end of the secondary biasing element is con- 
nected to the primary undercutter and a second end 
of secondary biasing element is connected to the 

35 secondary undercutter. 

7. A shaving apparatus according to Claim 6, wherein 
the secondary biasing element comprises a pair of 
coil springs. 

40 

8. A shaving apparatus according to Claim 6, wherein 
the primary and secondary biasing elements are ar- 
ranged on at least one carrier. 

45 g. a shaving apparatus according to Claim 5, wherein 
respective first ends of the primary and secondary 
biasing elements are connected to a carrier and re- 
spective second ends of the primary and secondary 
biasing elements are connected to respective pri- 

50 mary and secondary undercutters. 

10. A shaving apparatus according to Claim 8 or 9, 
wherein at least one of the primary biasing element 
and the secondary biasing element is pre-biased by 

55 spacers which are disposed between the respective 
biasing element and the carrier. 

1 1 . A shaving apparatus according to any one of Claims 
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1 to 1 0, wherein said secondary undercutter is nest- 
ed within said primary undercutter and an outer cir- 
cumference of the cutter assembly is formed by pe- 
ripheral edges of the interleaved primary and sec- 
ondary blade elements. 

12. A shaving apparatus according to any one of Claims 
1 to 11 , wherein the secondary undercuttercompris- 
es a plastics material. 

1 3. A shaving apparatus according to any one of Claims 
1 to 1 2, further comprising a magnet for biasing the 
blade elements of the secondary undercutter into 
contact with the blade elements of the primary cut- 
ter in at least one reciprocation direction. 

14. A shaving apparatus according to Claim 13, where- 
in the secondary undercutter carries at least one 
pole of a first polarity and the primary undercutter 
has, adjacent the at least one pole of the secondary 
undercutter, at least one pole of a second polarity 
opposed to said first polarity. 

1 5. A shaving apparatus according to any one of Claims 
1 to 14, wherein the secondary undercutter recipro- 
cates in lagging relationship to the primary under- 
cutter. 

1 6. A shaving apparatus according to any one of Claims 
1 to 15, wherein the secondary undercutter and the 
primary undercutter cooperate such that the inter- 
leaved blade elements move towards one another. 

17. A shaving apparatus according to Claim 16, where- 
in the interleaved blades move towards one another 
in clamping relationship to hairs trapped therebe- 
tween. 

18. A shaving apparatus according to Claim 1 7, where- 
in the cooperating secondary undercutter and pri- 
mary undercutter pull said trapped hair prior to cut- 
ting of said hair. 

19. An undercutter assembly for a shaver of the dry- 
type having an outer cutter and a motor drive mech- 
anism, said undercutter assembly comprising: 

a primary undercutter adapted to be reciprocat- 
ed by the drive mechanism and having primary 
blade elements; 

characterised in a secondary undercutter 
disposed within said primary undercutter for dis- 
placement relative said primary undercutter and 
having secondary blade elements interleaved with 
said primary blade elements. 

20. An undercutter assembly according to Claim 19, 



wherein said secondary undercutter is mounted to 
the primary undercutter. 

21. An undercutter assembly according to Claim 19, 
5 wherein said secondary undercutter is mounted in- 
dependent of the primary undercutter. 

22. An undercutter assembly according to any one of 
Claims 1 9 to 21 , wherein 

10 the primary biasing element is adapted to bias 

the primary undercutter to the outer cutter and 

the secondary biasing element is adapted to 
bias the secondary undercutter to the outer cutter. 

is 23. An undercutter assembly according to Claim 22, 
wherein the secondary biasing element comprises 
a pair of coil springs. 

24. An undercutter assembly according to Claim 22 or 
20 23, wherein a first end of the secondary biasing el- 
ement is connected to the primary undercutter and 
a second end of secondary biasing element is con- 
nected to the secondary undercutter. 

25 25. An undercutter assembly according to Claim 22 or 
23, further including a carrier and wherein respec- 
tive first ends of the primary and secondary biasing 
elements are connected to the carrier and respec- 
tive second ends of the primary and secondary bi- 
30 asing elements are connected to respective primary 
and secondary undercutters. 

26. An undercutter assembly according to any one of 
Claims 19 to 25, wherein said secondary undercut- 
35 ter is nested within said primary undercutter and an 
outer circumference of the undercutter assembly is 
formed by peripheral edges of the interleaved pri- 
mary and secondary blade elements. 

40 27. An undercutter assembly according to any one of 
Claims 1 9 to 26, wherein the secondary undercutter 
comprises a plastics material. 

28. An undercutter assembly according to Claim 27, 
45 wherein the blade elements of the secondary un- 
dercutter comprise a plastics material having en- 
hanced frictional characteristics. 

29. A method of shaving for use with shaving apparatus 
so having an undercutter assembly having a primary 

undercutter and a secondary undercutter, said pri- 
mary and secondary undercutters having inter- 
leaved blade elements; the method comprising the 
steps of: 

55 

reciprocally moving the undercutter assembly 
in hair shearing relation with an outer cutter; 
moving the primary undercutter relative to the 
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secondary undercutter; 
trapping hairs which are to be cut between in- 
terleaved blade elements of the primary and 
secondary undercutters ; 

pulling said trapped hairs by continued move- 5 
ment of the undercutter assembly in a respec- 
tive reciprocation direction; and 
cutting said hairs between the outer cutter and 
the undercutter assembly. 

10 

30. A method of shaving for use with shaving apparatus 
having an undercutter assembly having a primary 
undercutter and a secondary undercutter, said pri- 
mary and secondary undercutters having inter- 
leaved blade elements; the method comprising the 15 
steps of: 

reciprocally moving the undercutter assembly 
in hair shearing relation with an outer cutter; 
moving the primary undercutter relative to the 20 
secondary undercutter in a first reciprocation 
direction; 

whereby said moving primary undercutter en- 
trains the secondary undercutter and continued 
movement of the primary undercutter con- 25 
strains the secondary undercutter to move with 
the primary undercutter in the first reciprocation 
direction, 

reversing direction of moving the primary un- 
dercutter, 30 
whereby continued motion of the primary un- 
dercutter causes the secondary undercutter to 
reverse direction, and 

cutting hairs between the outer cutter and the 
undercutter assembly. 35 

31 . A method according to Claim 29 or 30, including the 
step of causing the secondary blade elements to 
move relative to the primary blade elements in the 
reciprocation direction in a lagging relation with re- 40 
spect thereto, whereby to provide contact between 
adjacent blade elements for trapping said hairs. 

32. A method as claimed in Claim 31 , wherein the sec- 
ondary undercutter blades lag relative to the prima- 45 
ry undercutter blades in response to the inertia of 

the secondary undercutter. 

33. A method according to any one of Claims 29 to 32, 
further comprising the steps of: so 

biasing the primary blade elements towards the 
outer cutter by a primary biasing element; and 

biasing the secondary blade elements towards the 55 
outer cutter by a secondary biasing element. 

34. A method according to Claim 33, further comprising 



the step of positioning the secondary biasing ele- 
ment between the secondary undercutter and the 
primary undercutter. 

35. A method according to Claim 33, for use with shav- 
ing apparatus further having a carrier external of the 
primary undercutter, and the method further com- 
prising the steps of: 

biasing the primary undercutter to the carrier 
through the primary biasing element; and 
biasing the secondary undercutter to the carrier 
through the secondary biasing element. 



Patentanspruche 

1 . Rasierapparat, der umfasst: 

ein mit einer Vielzahl von Offnungen versehe- 
nesObermesser; 

eine dem Obermesser benachbarte Untermes- 
ser-Baugruppe; und 

einen Motor, der die Untermesser-Baugruppe 
in eine Hin- und Herbewegung versetzt; 

wobei die Untermesser-Baugruppe ein erstes Un- 
termesser und ein zweites Untermesser aufweist, 
die so angeordnet sind, dass Messerblatter des er- 
sten und zweiten Untermessers wechselseitig in- 
einander eingreifen; 

dadurch gekennzeichnet, dass das erste Unter- 
' messer mit dem Motor gekoppeltist, urn in Richtung 
der Hin- und Herbewegung angetrieben zuwerden, 
und das zweite Untermesser gegenuber dem er- 
sten Untermesser hin undherbewegbarsogelagert 
ist, dass das zweite Untermesser in Abhangigkeit 
von der Hin- und Herbewegung des ersten Unter- 
messers gegenuber dem ersten Untermesser eine 
Hin- und Herbewegung ausfuhrt. 

2. Rasierapparat nach Anspruch 1 , wobei das zweite 
Untermesser an dem ersten Untermesser gelagert 

ist. 

3. Rasierapparat nach Anspruch 1 , wobei das zweite 
Untermesser unabhangig von dem ersten Unter- 
messer gelagert ist. 

4. Rasierapparat nach einem der Anspruche 1 bis 3, 
wobei das erste und das zweite Untermesser auf 
einem Tragerblock gelagert sind, der in Richtung 
der Hin- und Herbewegung bewegbar ist. 

5. Rasierapparat nach einem der Anspruche 1 bis 4, 
wobei das erste Untermesser von einem ersten Vor- 
spannelement in Richtung auf das Obermesservor- 
gespannt ist und das zweite Untermesser von ei- 
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nem zweiten Vorspannelement gegen das Ober- 
messer vorgespannt ist. 

6. Rasierapparat nach Anspruch 5, wobei ein erstes 
Ende des zweiten Vorspannelements mit dem er- 
sten Untermesser verbunden ist und ein zweites 
Ende des zweiten Vorspannelements mit dem zwei- 
ten Untermesser verbunden ist. 

7. Rasierapparat nach Anspruch 6, wobei das zweite 
Vorspannelement aus zwei Schraubenfedern be- 
steht. 

8. Rasierapparat nach Anspruch 6, wobei die ersten 
und zweiten Vorspannelemente auf wenigstens ei- 
nem Trager angeordnet sind. 

9. Rasierapparat nach Anspruch 5, wobei die jeweili- 
gen ersten En den der ersten und zweiten Vorspan- 
nelemente mit einem Trager verbunden sind und 
die jeweiligen zweiten Enden der ersten und zwei- 
ten Vorspannelemente mit dem ersten bzw. zweiten 
Untermesser verbunden sind. 

10. Rasierapparat nach Anspruch 8 Oder 9, wobei we- 
nigstens eines der ersten und zweiten Vorspan- 
nelemente uber Distanzstiicke vorgespannt ist, die 
zwischen dem betreff enden Vorspannelement und 
dem Trager angeordnet sind. 

11. Rasierapparat nach einem der Anspriiche 1 bis 10, 
wobei das zweite Untermesser im Innern des ersten 
Untermessers sitzt und ein AuBenumfang der Un- 
termesser-Baugruppe durch Umfangsrander der in- 
einandereingreifenden ersten und zweiten Messer- 
blatter gebildet ist. 

12. Rasierapparat nach einem der Anspriiche 1 bis 11 , 
wobei das zweite Untermesser aus einem Kunst- 
stoff besteht. 

13. Rasierapparat nach einem der Anspriiche 1 bis 12, 
der weiterhin einen Magneten zur Vorspannung der 
Messerb latter des zweiten Untermessers in Anlage 
an die Messerblatter des ersten Untermessers in 
wenigstens einer Richtung der Hin- und Herbewe- 
gung aufweist. 

14. Rasierapparat nach Anspruch 13, wobei das zweite 
Untermesser wenigstens einen Pol einerersten Po- 
laritat aufweist und das erste Untermesser dem we- 
nigstens einen Pol des zweiten Untermessers be- 
nachbart wenigstens einen Pol einer zweiten Pola- 
ritat aufweist, die der ersten Polaritat entgegenge- 
setzt ist. 

15. Rasierapparat nach einem der Anspriiche 1 bis 14, 
wobei das zweite Untermesser in seiner Hin- und 



Herbewegung der des ersten Untermessers nach- 
eilt. 

16. Rasierapparat nach einem der Anspriiche 1 bis 15, 
5 wobei das zweite Untermesser und das erste Un- 
termesser so zusammenwirken, dass die ineinan- 
der eingreifenden Messerblatter sich aufeinander 
zu bewegen. 

10 17. Rasierapparat nach Anspruch 16, wobei die inein- 
ander eingreifenden Messerblatter sich so aufein- 
ander zu bewegen, dass sie dazwischen erfasste 
Haare festklemmen. 

15 18. Rasierapparat nach Anspruch 1 7, wobei die zusam- 
menwirkenden zweiten und ersten Untermesser an 
den erfassten Haare Ziehen, bevor sie abgeschnit- 
ten werden. 

20 19. Untermesser-Baugruppe fur einen Trocken rasier- 
apparat mit einem Obermesser und einem Motor- 
antrieb, wobei die Untermesser-Baugruppe um- 
fasst: 

25 ein erstes Untermesser, das von dem Antrieb 

in eine Hin- und Herbewegung versetzbar ist 
und erste Messerblatter aufweist; 

gekennzeichnet durch ein zweites Untermesser, 
30 das im Innern des ersten Untermessers verschieb- 
bar gegeniiber dem ersten Untermesser angeord- 
net ist und zweite Messerblatter aufweist, die mit 
den ersten Messerblattern in gegenseitigem Eingriff 
sind. 

35 

20. Untermesser-Baugruppe nach Anspruch 1 9, wobei 
das zweite Untermesser an dem ersten Untermes- 
ser gelagert ist. 

40 21 . Untermesser-Baugruppe nach Anspruch 1 9, wobei 
das zweite Untermesser unabhangig von dem er- 
sten Untermesser gelagert ist. 

22. Untermesser-Baugruppe nach einem der Anspru- 
45 che 1 9 bis 21 , wobei das erste Vorspannelement so 

ausgelegt ist, dass es das erste Untermesser ge- 
gen das Obermesser vorspannt, und das zweite 
Vorspannelement so ausgelegt ist, dass es das 
zweite Untermesser gegen das Obermesser vor- 
50 spannt. 

23. Untermesser-Baugruppe nach Anspruch 22, wobei 
das zweite Vorspannelement zwei Schraubenfe- 
dern aufweist. 

55 

24. Untermesser-Baugruppe nach Anspruch 22 Oder 
23, wobei ein erstes Ende des zweiten Vorspan- 
nelements mit dem ersten Untermesser verbunden 
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ist und ein zweites Ende des zweiten Vorspannele- 
ments mit dem zweiten Untermesser verbunden ist. 

25. Untermesser- Baugruppe nach Anspruch 22 oder 
23, die weiterhin einen Trager aufweist und wobei 5 
jeweilige erste Enden der ersten und zweiten Vor- 
spannelemente mit dem Trager verbunden sind und 
jeweilige zweite Enden der ersten und zweiten Vor- 
spannelemente mit dem ersten bzw. zweiten Unter- 
messer verbunden sind. to 

26. Untermesser-Baugruppe nach einem der Anspru- 
che 19 bis 25, wobei das zweite Untermesser im 
Innern des ersten Untermessers sitzt und ein Au- 
Benumfang der Untermesserbaugruppe durch Urn- is 
fangsrander der ineinander eingreifenden ersten 
und zweiten Messerblatter gebildet ist. 

27. Untermesser-Baugruppe nach einem der Anspru- 
che 19 bis 26, wobei das zweite Untermesser aus 20 
einem Kunststoff besteht. 

28. Untermesser-Baugruppe nach Anspruch 27, wobei 
die Messerblatter des zweiten Untermessers aus 
einem Kunststoff mit verstarkten Reibeigenschaf- 25 
ten bestehen. 

29. Rasierverfahren zur Anwendung in Rasierappara- 
ten mit einer ein erstes Untermesser und ein zwei- 
tes Untermesser aufweisenden Untermesser-Bau- so 
gruppe, wobei die ersten und zweiten Untermesser 
ineinander eingreifende Messerblatter aufweisen, 
wobei das Verfahren folgende Schritte umfasst: 

Hin- und Herbewegen der Untermesser-Bau- 35 
gruppe in Scherbeziehung zu einem Obermes- 
ser; 

Bewegen des ersten Untermessers gegenuber 
dem zweiten Untermesser; 
Erfassen von zu schneidenden Haaren zwi- 40 
schen ineinander eingreifenden Messerblat- 
tern der ersten und zweiten Untermesser; 
Ziehen der erfassten Haare durch fortgesetzte 
Bewegung der Untermesser-Baugruppe in die 
jeweilige Richtung der Hin- und Herbewegung; 45 
und 

Abschneiden der Haare zwischen dem Ober- 
messer und der Untermesser-Baugruppe. 

30. Rasierverfahren zur Anwendung in Rasierappara- so 
ten mit einer ein erstes Untermesser und ein zwei- 
tes Untermesser aufweisenden Untermesser-Bau- 
gruppe, wobei die ersten und zweiten Untermesser 
ineinander eingreifende Messerblatter aufweisen, 
wobei das Verfahren folgende Schritte umfasst: 55 

Hin- und Herbewegen der Untermesser-Bau- 
gruppe in Scherbeziehung zu einem Obermes- 



ser; 

Bewegen des ersten Untermessers gegenuber 
dem zweiten Untermesser in eine erste Rich- 
tung der Hin- und Herbewegung; 
wobei das zweite Untermesser von der Bewe- 
gung des ersten Untermessers mitgenommen 
wird und die Weiterbewegung des ersten Un- 
termessers das zweite Untermesser zwingt, 
sich mit dem ersten Untermesser in die erste 
Richtung der Hin- und Herbewegung zu bewe- 
gen, 

Umkehren der Bewegungsrichtung des ersten 
Untermessers, 

wobei das zweite Untermesser von der Weiter- 
bewegung des ersten Untermessers zur Rich- 
tungsumkehr veranlasst wird, und 
Abschneiden der Haare zwischen dem Ober- 
messer und der Untermesser-Baugruppe. 

31. Verfahren nach Anspruch 29 oder 30, wobei die 
zweiten Messerblatter gegenuber den ersten Mes- 
serblattern in Richtung der Hin- und Herbewegung 
mit einer relativen Verzogerung bewegt werden, 
wodurch benachbarte Messerblatter zum Erfassen 
von Haaren miteinander in Anlage gelangen. 

32. Verfahren nach Anspruch 31, wobei die Messer- 
blatter des zweiten Untermessers gegenuber den 
Messerblattern des ersten Untermessers in Abhan- 
gigkeit von derTragheit des zweiten Untermessers 
nacheilen. 

33. Verfahren nach einem der Anspruche 29 bis 32, wo- 
bei weiterhin die ersten Messerblatter von einem er- 
sten Vorspannelementgegen das Obermesservor- 
gespannt werden; und die zweiten Messerblatter 
von einem zweiten Vorspannelement gegen das 
Obermesser vorgespannt werden. 

34. Verfahren nach Anspruch 33, wobei weiterhin das 
zweite Vorspannelement zwischen dem zweiten 
Untermesser und dem ersten Untermesser positio- 
niert wird. 

35. Verfahren nach Anspruch 33, zur Verwendung mit 
Rasierapparaten mit einem auBerhalb des ersten 
Untermessers angeordneten Trager, wobei das 
Verfahren weiterhin folgende Schritte umfasst: 

Vorspannen des ersten Untermessers auf den 
Trager durch das erste Vorspannelement; und 
Vorspannen des zweiten Untermessers auf 
den Trager durch das zweite Vorspannelement. 



Revendications 

1 . Appareil de rasage, comprenant : 
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un couteau exterieur presentant une plurality 
d'ouvertures ; 

un ensemble formant couteaux inferieurs adja- 
cents audit couteau exterieur ; et 
un moteur destine a deplacer ledit ensemble 
formant couteaux inferieurs dans un sens de 
va-et-vient ; 

ledit ensemble formant couteaux inferieurs 
comprenant un couteaux inferieur primaire et 
un couteau inferieur secondaire qui sont agen- 
c6s de telle sorte que les elements de couteau 
des couteaux inferieurs primaires et secondai- 
res sont mutuellement imbriqu6s ; 

caracterise en ce que le couteau inferieur 
primaire est accouple audit moteur en vue d'entraT- 
ner celui-ci dans un sens de va-et-vient et dans le- 
quel le couteau inferieur secondaire est monte en 
vue d'un mouvement par rapport au couteau infe- 
rieur primaire dans un sens de va-et-vient, de telle 
sorte que, en reaction au va-et-vient du couteau in- 
ferieur primaire, le couteau inferieur secondaire est 
anim6 d'un mouvement de va-et-vient par rapport 
au couteau inferieur primaire. 

2. Appareil de rasage selon la revendication 1 , dans 
lequel ledit couteau inferieur secondaire est monte 
sur le couteau inferieur primaire. 

3. Appareil de rasage selon la revendication 1 , dans 
lequel le couteau inferieur secondaire est monte in- 
d£pendant du couteau inferieur primaire. 

4. Appareil de rasage selon Tune quelconque des re- 
vendications 1 a 3, dans lequel les couteaux infe- 
rieurs primaires et secondaires sont supportes sur 
un bloc de soutien qui peut etre deplace dans un 
sens de va-et-vient. 

5. Appareil de rasage selon Tune quelconque des re- 
vendications 1 a 4, dans lequel le couteau inferieur 
primaire est sollicife en direction du couteau exte- 
rieur par u n element de sollicitation primaire et dans 
lequel le couteau inferieur secondaire est sollicite 
vers le couteau exterieur par un 6l6ment de sollici- 
tation secondaire. 

6. Appareil de rasage selon la revendication 5, dans 
lequel une premiere extr£mite du second 6l6ment 
de sollicitation est reliee au couteau inferieur pri- 
maire et une seconde extremite de I'element de sol- 
licitation secondaire est reliSe au couteau inferieur 
secondaire. 

7. Appareil de rasage selon la revendication 6, dans 
lequel I'element de sollicitation secondaire com- 
prend une paire de ressorts helicoidaux. 



8. Appareil de rasage selon la revendication 6, dans 
lequel les elements de sollicitation primaires et se- 
condaires sont agences sur au moins un support. 

5 9. Appareil de rasage selon la revendication 5, dans 
lequel les premieres extremites respectives des 
elements de sollicitation primaires et secondaires 
sont relives a un support et les secondes extremites 
respectives des elements de sollicitation secondai- 

10 res sont reliees aux couteaux inferieures primaires 
et secondaires respectifs. 

10. Appareil de rasage selon la revendication 8 ou 9, 
dans lequel au moins un des elements de sollicita- 
15 tion primaire et I'element de sollicitation secondaire 
est prealablement sollicite par des entretoises qui 
sont disposers entre I'element de sollicitation res- 
pectif et le support. 

20 11. Appareil de rasage selon i'une quelconque des re- 
vendications 1 a 10, dans lequel ledit couteau infe- 
rieur secondaire est emboTte dans ledit couteau in- 
ferieur primaire et une circonference exferieure de 
I'ensemble formant couteau est formee par les 
25 bords periprferiques des elements de lame primai- 
res et secondaires imbriques. 

12. Appareil de rasage selon Tune quelconque des re- 
vendications 1 a 12, dans lequel le couteau inferieur 

30 secondaire comprend une matiere plastique. 

13. Appareil de rasage selon Tune quelconque des re- 
vendications 1 a 1 2, comprenant en outre u n aimant 
destine a solliciter les elements de lame du couteau 

35 inferieur secondaire pour les faire entrer en contact 
avec les elements de lame du couteau inferieur pri- 
maire dans au moins un sens de va-et-vient. 

14. Appareil de rasage selon la revendication 13, dans 
40 lequel le couteau inferieur secondaire supporte au 

moins un pole d'une premiere polarite et le couteau 
inferieur primaire presente, adjacent a le au moins 
un pole du couteau inferieur secondaire, au moins 
un pole d'une seconde polarite opposee a ladite 
45 premiere polarite. 

15. Appareil de rasage selon I'une quelconque des re- 
vendications 1 a 1 4, dans lequel le couteau inferieur 
secondaire est anime d'un mouvement de va-et- 

50 vient dans une relation de retard vis-a-vis du cou- 
teau inferieur primaire. 

16. Appareil de rasage selon I'une quelconque des re- 
vendications 1 a 15, dans lequel lecouteau inferieur 

55 secondaire et le couteau inferieur primaire coope- 
rent, de telle sorte que les elements de lame imbri- 
ques se deplacent en direction les uns des autres. 
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17. Appareil de rasage selon la revendication 16, dans 
lequel les lames imbriquees se deplacent en direc- 
tion les uns des autres dans une relation de serrage 
avec les cheveux qui y sont coinces. 

18. Appareil de rasage selon la revendication 17, dans 
lequel le couteau inferieur secondaire qui coopere 
et le couteau inferieur primaire tirent ledit cheveu 
coince avant de couper ledit cheveu. 

1 9. Ensemble formant couteaux inferieurs destine a un 
rasoir du type sec presentant un couteau exterieur 
et un mecanisme d'entraTnement du moteur, ledit 
ensemble formant couteaux inferieurs 
comprenant : 

un couteau inferieur primaire adapte pour etre 
anime d'un mouvement de va-et-vient par le 
mecanisme d'entraTnement et presentant des 
elements de lame primaires ; caracterise par : 

un couteau inferieur secondaire dispose 
dans ledit couteau inferieur primaire en vue 
d'un deplacement par rapport audit cou- 
teau inferieur primaire et presentant des 
elements de couteau secondaires imbrl- 
ques avec lesdits elements de lame primai- 
res. 

20. Ensemble formant couteaux inferieurs selon la re- 
vendication 19, dans lequel ledit couteau inferieur 
secondaire est monte sur le couteau inferieur pri- 
maire. 

21. Ensemble formant couteaux inferieurs selon la re- 
vendication 19, dans lequel ledit couteau inferieur 
secondaire est monte independant du couteau in- 
ferieur primaire. 

22. Ensemble formant couteaux inferieurs selon I'une 
quelconque des revendications 19 a 21, dans le- 
quel 

I'element de sollicitation primaire est adapte 
pour solliciter le couteau inferieur primaire vers le 
couteau exterieur et 

I'element de sollicitation secondaire est adap- 
te pour solliciter le couteau inferieur secondaire 
vers le couteau exterieur. 

23. Ensemble formant couteaux inferieurs selon la re- 
vendication 22, dans lequel I'element de sollicitation 
secondaire comprend une paire de ressorts helicoT- 
daux. 

24. Ensemble formant couteaux inferieurs selon la re- 
vendication 22 ou 23, dans lequel une premiere ex- 
tremite de I'element de sollicitation secondaire est 
reliee au couteau inferieur primaire et une seconde 



extremite d'element de sollicitation secondaire est 
reliee au couteau inferieur secondaire. 

25. Ensemble formant couteaux inferieurs selon la re- 
5 vendication 22 ou 23, comprenant, en outre, un 

support et dans lequel les premieres extremites res- 
pectives des elements de sollicitation primaires et 
secondaires sont reliees au support et les secondes 
extremites respectives des elements de sollicitation 
10 primaires et secondaires sont reliees aux couteaux 
inferieurs primaires et secondaires respectifs. 

26. Ensemble formant couteaux inferieurs selon I'une 
quelconque des revendications 19 a 25, dans le- 

15 quel ledit couteau inferieur secondaire est emboTte 
dans ledit couteau inferieur primaire et une circon- 
ference exterieure de I'ensemble formant couteaux 
inferieurs est formee par les bords peripheriques 
des elements de lame primaires et secondaires im- 

20 briques. 

27. Ensemble formant couteaux inferieurs selon I'une 
quelconque des revendications 19 a 26, dans le- 
quel le couteau inferieur secondaire comprend une 

25 matiere plastique. 

28. Ensemble formant couteaux inferieurs selon la re- 
vendication 27, dans lequel les elements de lame 
du couteau- inferieur secondaire comprennent une 

30 matiere plastique presentant des caracteristiques 
de friction accrues. 

29. Procdde de rasage destine a etre utilise avec un 
appareil de rasage presentant un ensemble for- 

35 mant couteaux inferieurs presentant un couteau in- 
ferieur primaire et un couteau inferieur secondaire, 
lesdits couteaux inferieurs primaires et secondaires 
presentant des elements de lame imbriques ; le pro- 
cede comprenant les etapes consistant a : 

40 

deplacer I'ensemble formant couteaux infe- 
rieurs dans un mouvement alternatif dans une 
relation de rasage avec un couteau exterieur ; 
deplacer le couteau inferieur primaire par rap- 

45 port au couteau inferieur secondaire ; 

retenir les cheveux qui doivent etre coupes en- 
tre les elements de lame imbriqu6s des cou- 
teaux inferieurs primaires et secondaires ; 
tirer lesdits cheveux retenus par un mouvement 

so continu de I'ensemble formant couteaux infe- 

rieurs dans un sens de va-et-vient respectif ; et 
couper lesdits cheveux entre le couteau exte- 
rieur et I'ensemble formant couteaux inferieurs. 

55 30. Procede de rasage destine a etre utilis6 avec un 
appareil de rasage presentant un ensemble for- 
mant couteaux inferieurs presentant un couteau in- 
ferieur primaire et un couteau inferieur secondaire, 
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lesdits couteaux inferieurs primaires et secondares 
pr6sentant des elements de lame imbriques ; le pro- 
c6de comprenant les 6tapes consistant a : 

deplacer dans un mouvement alternatif Ten- s 
semble formant couteaux inferieurs dans la re- 
lation de rasage des cheveux avec un couteau 
exferieur ; 

deplacer le couteau inferieur primalre par rap- 
port au couteau inferieur secondaire dans un 10 
premier sens de va-et-vient ; 
moyennant quoi, ledit couteau inferieur primai- 
re de deplacement enframe le couteau inferieur 
secondaire et le mouvement continu du cou- 
teau inferieur secondaire contraint le couteau '5 
inferieur secondaire a se deplacer avec le cou- 
teau inferieur primaire dans le premier sens de 
va-et-vient, 

inverser le sens de deplacement du couteau in- 
ferieur, 20 
moyennant quoi, le mouvement continu du cou- 
teau inferieur primaire amene le couteau infe- 
rieur secondaire a inverser de sens, et 
couper les cheveux entre le couteau exterieur 
et I'ensemble formant couteaux inferieurs. 25 



maire, et le proc6d6 comprenant, en outre, les Sta- 
pes consistant a : 

solliciter le couteau inferieur primaire vers le 
support a travers I'el6ment de sollicitation 
primaire ; et 

solliciter le couteau inferieur secondaire vers le 
support a travers I'element de sollicitation se- 
condaire. 



31. Precede" seJon la revendication 29 ou 30, compre- 
nant I'etape consistant a amener les elements de 
lame secondaires a se d6placer par rapport aux 616- 
ments de lame primaires dans un sens de va-et- 30 
vient dans une relation de retard par rapport a ceux- 

ci, par lesquelsfournirun contact entre les 6l6ments 
de lame adjacents pour retenir lesdits cheveux. 

32. Proc6d6 selon la revendication 31 , dans lequel les 35 
lames du couteau inferieur secondaire sont en re- 
tard sur les lames du couteau inferieur primaire en 
reaction a I'inertie du couteau inferieur secondaire. 



33. Proced6 selon Tune quelconque des revendications 40 
29 a 32, comprenant, en outre, les etapes consis- 
tant a : 



solliciter les 6l6ments de lame primaires en di- 
rection du couteau exferieur par un 6l6ment de 45 
sollicitation primaire ; et 
solliciter les 6l6ments de lame secondaires en 
direction du couteau exferieur par un element 
de sollicitation secondaire. 

so 

34. Proc6d6 selon la revendication 33, comprenant, en 
outre, l'6tape consistant a positionner I'6l6ment de 
sollicitation secondaire entre le couteau inferieur 
secondaire et le couteau inferieur primaire. 

55 

35. Proc6d6 selon la revendication 33, destin6 a §tre 
utilise avec un appareil de rasage comprenant, en 
outre, un support externe du couteau inferieur pri- 
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